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This invention relates fo novel_ polymersolu - 
tions, and pertains more particularly,-t s0Iu- 
tions of. polyvinylidene cyanide and copolymers 
and. interpolymers of vinylidene cyanide with 
other polymerizable materials, which solutions 
are very useïul in the preparation of synthetic 
filaments and films. 
A copending application, Serial No. 11,336, filed 
February 2ô, 1948, now U. S.Patent No. 2,589,294, 
describes methods for the preparation of highly 
usef.ul polymers of vinylidene cyanide and dis- 
closes.that polyvinylidene cyanide of high molec- 
ular. weight, for example, in excess of 25,000 is 
capable of being used fo form excellent synthetic 
fibers, films and filaments. If is also known that 
vinylidene cyanide copolymerizes with other 
polymerizable materials fo form high molecular 
weigbt copolymers which are also useful for pre- 
paring synthetic filaments and films, ttowever, 
on-ly- a- very- ïew solventS for these high molecu- 
lin: weight  polymers and- copolymers are known, 
thy-being insoluble in most all-or the  solvents 
ordinarilF employed=in dissolving high polymers 
and copolymers, Luc]uding alcohols, varboxylic 
acids  and their esters, ketones; hydrocarbons; 
cllloro- and nitro-substitutedhydrocarbons*and 
the like. 
Accordingly, if is an object of ,this invention 
fo provide a new class of solvents for polymers 
of vinylidene cyanide, which solvents are suitable 
for forming polymer solutions from which excel- 
lent. films, filaments and the like may be pre- 
pred,. 
Itds.another objectoï.this invention fo provide 
a new c!ass of solventsfor, polymers of vinylidene 35 
cyanide», which solvents . do-not degrade or de- 
composethepolymer and which may be readfly 
andcompletety removed-ïrom.the filaments» films 
and the likeprepared .from such solutions, Other 
objects wfll be apparent hereinafter. .4O 
I£ bas nov.been discovered that theabove and 
other:object are readfly attaned by-the.use . of 
dïsutstituted canamides as.solventsfor the poly- 
mers_of, vinylidene cyanide. Polymer solutions; 
are thereby obtained which bave the-desiredvis-' 45 
cosity for_the.spinning .of filamentsand-the-cast- 
ing(of-films. Moreover, the filaments and. films 
prepared .ïrom such solutions possess many-val-. 
uable:properties including high tensfli strength/ 
low-elongation and  excellent resistance to.the ace 
.tion of chemicals. The.rdisubstitUtd cyanamides 
are especially valuable solvents since they are 
readily soluble in water, and do hot hydrolyze 
readily. 
The disubstituted cyanamides which are useful 
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sotvents for polymers of. vinylidene cynideïpos- 
sess.the formula. 
R. 
NCN 
wherein each R4s ataiiphatio hdrocarbonraoE- 
cal. More par.ticular4yd, is des'edthat_ echl»e 
a.membe» of. the 'class censisfingf,.slkLradicals 
lO coning fom-one fo: fo cvbo tom.nd 
- alkenyl- radicals-containg from two  six. 
bon atems Included within-he class:of 
stituted cyanamides which are .ef sotvents,.re 
dimethyl cyanamide,,diethFlcyanamide, dipropyl 
15 cyanamide, dfisopropylcyanamide, dibutyl cyan- 
amidê, diamyl cyanade; dihexyl-cyanaide;as 
welY asother  ilyi cyà-namides dilenyFsù 
stitte-- Cyànamidbs  sucS- as: difiï canaide 
 ealtl: cynamidê , nyl:Cyanamie 
20 propenyl cyaadb, di-etfiallyi: cynamie, 
and the loee, as well as dubstitued cyamiS 
in wichthe:'S re derent f0r 
ylallyl cyanamide,, ethYlllyl:: cyidë, pr0PYl: 
metSallYl- cya-namide, meSylopropenyL cyn- 
25 amide; and. t5e k: e especia.1]y prefëëd 
solvents are he dialkyl substituted  cyafiaiêS 
contang from one to: fOUr: carbon atoms such 
as dimethyl cyanade,. OEethyl, cFanade, 
propyt, cnamide,  diuyt: cyanamid« ad. t-he 
30 like. 
No speciat conditions or precautioae:neces- 
sary. in- preparing- the polymer solutions- of tis 
invention. For example, solution, may be. pre, 
pared eitherby, addg- the polyme  thesolent 
or. by reversing the order, of, addition, Sol:ution 
'of the poler occis at room temperate«.ut 
is much more readfly effeoted by heatg te 
polymer-solvent mixte to'a temperate of 
about 50  C. to7  C. SolutionS c0ntagAess 
than-a-bout 30,ndespecially:from:.about .8 
20 % by Weight, oL polr o copolymer arepre- 
ferred for Use as. sping or cstg soluti0 
If bas beenfo desirablé  at.-the poly 
solution be stabflized aginst  possibl 1 
chain degradation especially, if they are fo be 
kept for appreciablèlength of te before use. 
Suitable stabflizers: inclde: thë oxides: o::s, 
and' espécially sf dioXidé as wbll 
cid anhydridês. e UsC of . g.stabilizC. 
50 a critical eedient,, howevér/for te:sblUio:Uf 
vyNdene cyade, polFmés an-ï: c0polmër 
disubstituted :cynidës- remain:reIatIbl:stà5Ie 
for .peri0d.0fseveral dayreve:wefi:nbaffiz=- 
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cyanamides are useful solvents not on]y for 
po]yviuylidene cyanide but also for copolymers of 
vinylidene cyanide with other unsaturated poly- 
merizab]e materials. Polymerizab]e materials 
which form excellent copolymers with vinylidene 
cyanide include, for example, vinyl esters of or- 
ganic and inorganic acids such as vinyl acetate, 
vinyl butyrate, vinyl benzoate and vinyl chloride; 
acrylic and methacrylic acid esters such as methyl 
acrylate, ethyl acrylate and methyl methacrylate; 
a]lyl esters of organic and inorganic acids such 
as allyl acetate, allyl propionate, allyl chloride, 
allyl cyanide and metha]lyl chloride; olefmic and 
diolefinic compounds such as styrene and sub- 
stituted styrenes, isobutylene, butadiene and sub- 
stituted butadienes, as weI1 as other polymerizable 
materials such as acrylonitrile and vinylidene 
chloride. The quantity of any monomer in the 
copolymer is hot critical since if bas been round 
that the dlsubstituted cyanamides will dissolve 
the CoPolymer regardless of the monomer charg- 
ing ratios. The molecular weight of the polymers 
of vinylidene cyanide is likewise hot critical, al- 
though as bas been disclosed hereinabove the 
molecular weight should ]oe in excess of 25,000 
since lower molecular weight copo]ymers and 
polymers are of ]ittle practical value. 
The preparation of polymer solutions in ac- 
cordance with the present invention as wel] as the 
use of such solutions in the spinning of filaments 
and the casting of films is more ful]y described 
in the following examples wherein all parts are 
by weight. 
ExampIe oe 
1.0 part of high molecular weight polyvinyl- 
idene cyanide is intimately mixed with 10 parts of 
dimethyl cyanamide af room temperature where- 
upon a clear, sirupy, viscous solution is formed. 
This solution is suitable for use as a spinning 
Solution. 
When a vinytidene cyanide-vinyl acetate co- 
polymer is substituted for polyvinylidene cyanide, 

4 
general equivalent to the solutions of the ex- 
amples. 
Also, the disubstitued cyanamides of the pres- 
ent invention may be utflized in admixture with 
5 other solvents such as acetone or methylethyl 
ketone, which in themselves arê hot solvents for 
polymers of vinylidene cyanide, but which to- 
gether with disubstituted cyanamides in amount 
as little as 20% by volume or even less form ex- 
10 cellent solvent mixtures. For example, a mixture 
of 50 parts of dimethyl cyanamide and 50 parts 
of acetone readily dissolves both polyvinylidene 
cyanide and copolymers of vinylidene cyanide 
with any of the polymerizable materials disclosed 
i5 hereinabove. 
Although specific examples of the invention 
have been described herein, itis hot intended 
fo limit the invention thereto, for numerous mod- 
ifications will be apparent to those skilled in t2e 
 0 art and are included within the scope of the ap- 
pended claires. 
I claire: 
1. A solution of a polymer of vinylidene cy- 
anide in a solvent comprising a compound of the 
25 formula 
R 
'N--CN 
1% 
30 wherein each 1% is an alipha£ic hydrocarbon radi- 
cal. 
2. A solution of a polymer of vinylidene 
anide, in a solvent comprising a compound of 
the formula 
35 
'N--CN 
40 .wherein each 1% is a member of the class consist- 
lng of alkyl radicals containing from one fo four 
carbon atoms and alkenyl radicals containing 
from two fo six carbon atoms. 

the resulting solution is again clear and viscous 3. A solution of a polymer of vinylidene cy- 
anide, said polymer possessing a molecular 
and nseful for the spinning of filaments and cast- ,5 Weight in excess of 25,000, in a compound of the 
ing of films. 

ExampIe II 
A spinning solution is prepared by dissolving 
0.5 part of polyvinylidene cyanide of molecular 
weight considerably above 25;000 in 4.0 parts of 50 
diethyl cyanamide. The mixture is then heated 
to a temperature of about 70 ° C. whereupon a 
water-like solution having a viscosity suitable for 
spirming is formed. When this solution is spun 
int0 a suitable spinning bath a strong, lustroùs 55 
filament is obtained. 
ExampIe III 
Another solution is prepared by dissolving a 
high molecular weight vinylidene cyanide-vinyl 6o 
acetate copolymer in diethyl cyanamide main- 
tained ata temperature of about 70 ° C. This 
solution is then cast onto a polished metaI surface 
to give a clear, tough film. 
ExampIe IV 
Example III is repeated except that diallyt 
Cyanamide and diisopropyI cyanamide are sub- 
st2tuted for diethyl cyanamide. In each case a 
clear sirupy viscous solution suitable for spin- 7O 
ning and casting is again obtained. 
When the above examples are repeated using 
other disubstituted cyanamides, for example, di- 
butyl cyanamide, dimethallyl cyanamide or meth- 
ylethyl cyanamide, the solutions obtained are in 75 

formula 
\N--CN 
1% 
wherein each 1% is a member of the class con- 
sisting of alkyI radicats containing from one to 
four carbon atoms and alkenyl radicals contain- 
ing from two to six carbon atoms. 
4. A solution of a polymer of vinylidene 
anide, said poIymer possessing a molecular weighç 
in excess of 25,000, in a dialkyl cyanamide, in 
which each aIkyl radical contains from one to 
four carbon atoms. 
5. A solution of a polymer of vinylidene cy- 
inide, said polymer possessing a molecular weight 
in excess of 25,000, in a dialkenyl cyanamide, in 
which each alkenyl radical contains from two 
to six carbon atoms. 
6. A solution suitable for the spinning of ]a- 
ments and the casting of films, said solution com- 
prising from 8 to 20% by weighç of a polymer 
of vinylidene cyanide, said polymer possessing a 
molecular weight in excess of 25,000, dissolved in 
a compound of the formula 
\--CN 
R / .. 
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wherein each I is a member of the class con- 
sisting of alkyl radicals containing from one fo 
four carbon atoms and alkenyl radicals contain- 
ink from two to six carbon atoms. 
7. A solution of a po]ymer of vinylidene cy- 
anide in dimethyl cyanamide. 
8. A solution of a polymer of vinylidene cy- 
anide in diethyl cyanamide. 
9. A solution of a polymer of vinylidene cy- 
anide in diallyl cyanamide. 
i0. A solution suitable for the s!oinning of fila- 
ments and casting of films, said solution com- 
prising from 8 fo 20 % by weight of a vinylidene 
cyanide-vinyl acetate co!oolymer dissolved in di- 
methyl cyanamide. 
ii. A solution suitable for the s!oinning of fila- 
ments and the casting of films, said solution com- 
prising from 8 fo 20% by weight of a vinylidene 
cyanide-virl acetate copolymer dissolved in di- 
ethyl cyanamide. 

12. A solution suitable for the spinning of fila- 
ments and the casting of films, said solution 
comp.rising from 8 to 20 % by weight of a vinyli- 
dene cyanide-vinyl acetate copolymer dissolved 
5 in diallyl cyanamide. 
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